In vitro testing of drug absorption for drug 'developability' assessment: forming an interface between in vitro preclinical data and clinical outcome.
Drug 'developability' assessment has become an increasingly important addition to traditional drug efficacy and toxicity evaluations, as pharmaceutical scientists strive to accelerate drug discovery and development processes in a time- and cost-effective manner. The fraction of drug absorbed and the maximum absorbable dose (MAD) can be estimated from in vivo clinical pharmacokinetics, mass balance studies or in vivo drug permeability in humans by different calculation methods. Unfortunately, in vivo data are usually unavailable at the early stages of drug discovery and development, and in vitro screening for the permeability, solubility, activity and toxicity of a drug has become a routine measurement in drug discovery and development. These in vitro data could be used to predict drug 'developability' with different calculation methods before selecting candidates for clinical evaluation. The fraction of drug absorbed in human could be predicted by in vivo human permeability or in vitro Caco2 permeability. For example, if drug permeability in Caco2 cells reaches 13.3 to 18.1 x 10(-6) cm/s, its predicted in vivo permeability in humans would reach 2 x 10(-4) cm/s, and its predicted fraction of drug absorbed would be > 90%, which is defined as highly permeable. The MAD could also be predicted with in vitro permeability, or calculated absorption rate constant. In addition, in vitro solubility and permeability data can also be used for the biopharmaceutics classification system (BCS) and, subsequently, to direct formulation optimization strategies. If drug 'developability' becomes an obstacle for drug delivery based on these in vitro data and predictions at the early stages of drug discovery and development, options such as prodrug approaches could be explored to enhance drug 'developability', in addition to different formulation methods. Therefore, in vitro absorption testing is a highly valuable tool in the decision-making process to select candidates for in vivo clinical studies at early-stage drug discovery and development.